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GV-MSA Parameters AARD (%)

Electrolyte σ+0
(Å)

σ+1
(Å.mol-1.L)

σ+2
(Å.mol-2.L2) mmax GV-MSA BMCSL-

MSA Pitzer

LiCl 4.119 0.001 -0.006 19.2 1.82 1.99 4.73
LiBr 4.289 0.107 -0.013 20.0 3.28 3.18 7.17
LiI 5.501 -0.699 0.187 3.0 0.62 0.62 0.56
NaCl 3.561 -0.294 0.040 6.0 0.95 0.95 0.53
NaBr 3.738 -0.116 0.019 9.0 0.74 0.76 0.40
NaI 3.766 0.084 0.001 12.0 1.14 1.15 0.67
NaNO3 3.857 -0.659 0.096 11.0 1.80 1.79 2.60
KCl 3.062 -0.371 0.053 5.0 0.19 0.18 0.04
KBr 3.186 -0.283 0.047 5.5 0.23 0.23 0.05
KI 3.270 -0.189 0.037 4.5 0.20 0.20 0.05
KOH 4.064 -0.019 -0.003 20.0 0.52 0.53 1.98
KClO3 2.298 -2.590 0.979 0.7 0.24 0.24 0.30
KBrO3 2.745 -1.809 -0.877 0.5 0.21 0.23 0.25
RbCl 2.941 -0.074 0.031 7.8 0.21 0.21 0.16
RbBr 2.903 0.086 0.058 5.0 0.14 0.13 0.14
CsBr 2.360 0.216 0.072 5.0 0.68 0.68 0.78
CsI 2.030 0.345 -0.001 6.0 0.71 0.74 0.78
HCl 4.542 -0.095 -0.001 20.0 1.08 1.09 1.72
Li2SO4 4.781 -0.848 0.194 3.0 0.85 0.85 0.38
Na2SO4 4.101 -1.363 0.366 4.0 1.22 1.22 0.39
K2SO4 4.166 -2.074 1.069 0.7 0.50 1.83 1.94
Rb2SO4 4.704 -1.799 0.841 1.8 0.23 0.23 0.31
Cs2SO4 5.030 -1.576 0.841 1.8 1.02 1.02 1.03
MgCl2 5.992 -0.077 -0.013 5.0 0.89 0.89 0.43
MgBr2 6.664 -0.037 -0.012 5.0 0.60 0.61 0.26
CaCl2 5.496 0.049 -0.026 6.0 1.41 1.44 1.22
CaBr2 6.159 0.045 0.060 6.0 0.71 0.83 0.89
Ca(NO3)2 5.965 -0.306 0.057 6.0 0.37 0.37 1.26
BaCl2 5.435 -0.451 0.178 1.8 0.20 0.19 0.27
BaBr2 5.476 0.695 -0.056 2.0 1.89 1.88 1.20
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Pitzer parameters BMCSL-MSA parameters

Electrolyte )0(
MXβ )1(

MXβ φ
MXC

σ+0
(Å) 

σ+1
(Åmol-1 L)

σ+2
(Å mol-2 L2) mmax

LiCl 0.1987 0.0577 -0.0036 4.100 0.007 -0.006 19.2
LiBr 0.2219 0.0171 -0.0015 4.240 0.124 -0.014 20.0
LiI 0.1621 0.5747 0.0160 5.503 -0.706 0.189 3.0
NaCl 0.0757 0.2747 0.0014 3.547 -0.276 0.036 6.0
NaBr 0.1013 0.2673 -0.0002 3.769 -0.141 0.023 9.0
NaI 0.1277 0.2961 -0.0002 3.772 0.078 0.003 12.0
NaNO3 -0.0105 0.2452 0.0036 3.857 -0.659 0.096 11.0
KCl 0.0461 0.2216 -0.0003 3.061 -0.371 0.053 5.0
KBr 0.0550 0.2353 -0.0014 3.196 -0.297 0.050 5.5
KI 0.0732 0.2655 -0.0040 3.268 -0.188 0.037 4.5
KOH 0.1668 0.1076 -0.0021 4.061 -0.018 -0.003 20.0
KClO3 -0.1076 0.2724 0.0081 2.286 -2.534 0.925 0.7
KBrO3 -0.0992 0.2146 -0.0398 2.635 -1.208 -1.664 0.5
RbCl 0.0450 0.1505 -0.0013 2.937 -0.070 0.031 7.8
RbBr 0.0391 0.1594 -0.0014 2.903 -0.087 0.058 5.0
CsBr 0.0249 0.0553 0.0006 2.360 0.215 0.072 5.0
CsI 0.0208 0.0587 -0.0027 2.112 0.299 0.011 6.0
HCl 0.2027 0.1682 -0.0037 4.527 -0.091 -0.001 20.0
Li2SO4 0.1377 0.6594 -0.0061 4.781 -0.848 0.194 3.0
Na2SO4 0.0149 0.5551 0.0054 4.101 -1.363 0.366 4.0
K2SO4 0.1529 0.0292 -0.0819 4.161 -2.050 1.042 0.7
Rb2SO4 0.0645 0.5066 -0.0039 4.681 -1.731 0.769 1.8
Cs2SO4 0.0941 0.5112 -0.0088 5.050 -1.649 0.899 1.8
MgCl2 0.3462 1.1446 0.0058 5.983 -0.070 -0.013 5.0
MgBr2 0.4234 1.2582 0.0045 6.665 -0.048 -0.009 5.0
CaCl2 0.3129 1.0479 -0.0001 5.519 0.027 -0.022 6.0
CaBr2 0.3396 1.2975 0.0102 6.196 0.007 0.048 6.0
Ca(NO3)2 0.1635 1.0838 -0.0065 5.964 -0.315 0.058 6.0
BaCl2 0.2633 0.8968 -0.0215 5.418 -0.404 0.146 1.8
BaBr2 0.3129 1.0492 -0.0003 5.447 0.723 -0.065 2.0



)��(

 ���E)R (��	� ��� �	����GV-MSA8�� #
$	5@ =��> C+/	�� ����  	� CN�	(� �� ���  �� �	,� �6�� � ��9�� �	�
��� �	�BMCSL-MSA�:�	+�3� � P���.

GV-MSA Parameters AARD%

Electrolyte Ions σ0 σ1 σ2 GV-MSA BMCSL-
MSA

Khoshkbarchi 
& Vera Eq.

Li+ 6.733 -0.606 0.075 0.33 0.34 1.00LiCl Cl- 0.804 0.085 - 0.62 0.62 0.80
Na+ 5.962 -0.723 0.082 2.45 2.40 9.00NaCl Cl- 1.088 0.229 - 1.05 0.94 3.40
Na+ 5.129 -0.182 0.024 1.68 1.68 7.70NaBr Br- 2.136 0.083 - 1.40 1.42 4.30
K+ 2.278 -0.358 0.149 1.28 1.33 1.00KCl Cl- 4.468 -0.306 - 0.38 0.43 1.00
K+ 2.602 -2.161 0.495 1.17 6.08 1.00KBr Br- 4.913 0.308 - 2.71 2.02 2.00
Mg2+ 9.493 -1.364 0.216 4.42 4.46 5.00MgCl2 Cl- 0.498 0.341 - 0.62 0.63 1.40
Ca2+ 8.375 -0.761 0.114 4.37 5.60 4.00CaCl2 Cl- 0.997 0.176 - 1.14 1.35 1.70
Ba2+ 6.956 0.678 -0.423 3.28 3.29 2.00BaCl2 Cl- 1.704 -0.243 - 0.65 0.64 1.00

 ���E)S (��� �	,� �6�� �	�GV-MSA *BMCSL-MSA2��� 	� CN�	(� �� ��!/� =��> C+/	�� ���� ���
� �  �	�
���F� .

AARD(%)

Electrolyte mmax GV-MSA BMCSL-MSA Pitzer

LiCl 19.2 1.73 1.72 2.77
LiBr 20.0 1.85 1.87 3.03
NaCl 6.0 1.82 1.79 1.96
NaNO3 11.0 2.62 4.09 3.88
KBr 5.5 1.94 1.96 4.66
KCl 5.0 2.07 2.07 2.12
KOH 20.0 1.49 1.49 1.61
RbCl 7.8 2.15 2.14 2.12
CsBr 5.0 2.48 2.48 2.40
HCl 20.0 1.29 1.33 1.38
Li2SO4 3.0 4.77 4.77 6.06
Na2SO4 4.0 5.27 5.27 7.46
Rb2SO4 1.8 6.33 6.30 6.97
MgCl2 5.0 3.37 3.39 3.83
Ca(NO3)2 6.0 4.10 4.11 4.85
BaCl2 1.8 5.02 5.03 5.26


